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(54) Title: METHODS AND MATERIALS FOR THE GROWTH OF PRIMATE-DERIVED PRIMORDIAL STEM CELLS 
(57) Abstract 

Methods and materials for culturing primate-derived primordial stem cells are described. In one embodiment, a cell culture medium 
for growing pnmate-denved primordial stem cells in a substantially undifferentiated state is provided which includes a low osmotic pressure 
low endotoxin basic medium that is effective to support the growth of primate-derived primordial stem cells. The basic medium is combined 
with a nutrient serum effective to support the growth of primate-derived primordial stem cells and a substrate selected from the group 
consisting of feeder cells and an extracellular matrix component derived from feeder cells. The medium further includes non-essential 
amino acids, an anti-oxidant, and a first growth factor selected from the group consisting of nucleosides and a pyruvate salt. 
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6 4§;[^f 5, 487, 992§;^5, 627, O 5 9§ ; fc«fct/m5 
,63 1. 1 5 3^-; fc£tf#S*51ttfJlB1&0 8/7 8 1 . 559^ ^blC 
|*eAX§fefei* (YAC) f*lUT^ia«^*tfc5l<5WQfe^^^tT-r*fctf)l^ffl 
L^:^l^aiI$0 8/5 9 7, 532^:^08/397, 547§ 
;^08/1 8 7, 1 6 1^:0108/27 6, 565§;0lO8/37 
5, 482^;0$O8/485, 5 0 5#; fc«fet;^08/3 7 2, 482 
-^o ^Sit^<DDNA«t^l*. *@t#Sf 1*11350 8/5 6 3. 1 3 

<7>fg3K^li^:L^^^§fflSSa>aa^^Ot%r : G e r s o n *0>. *I^I5, 
59 1. 6 2 5^fClB^^F*t^^^^o ^1^5, 5 8 3, 0 1 6§li 
. ifO)RN A/£#ICO^T0>*a^&**f5^<&* ^flS^^CO^A^ 

$8B<ife"r^c f Lt, GB 2 3 1 789 1lt «fflB&l*JT?t: hfP^7- t?i£*E^ 
(hTRT) <Dft£. fPy 9— e<D&&&m&MV-Zfn.=Ly h£ 



(25) 



[O O 5 7] 

E5Ulc^-r^**. *>*tfR*&Siiau WI=a-KBM C?n*-*-£^t;) 5 

[O O 5 8] 

smtt* fettle* js#fc^tt-r^fca6ic^ffl^*t*— o<D^l^fi^^^ci3l^r, 
te^XTtf b—is*&mB*Z^ tl±'£toT*&Z> ; -title* 

(Griffith^ Science, 270:1189-1192 
(1995) ;Bellgrau£>. Nature, 377:630 — 632 ( 

1 995) ) o -o<D^&fc^*§iz*>i^r. tt»<DJt45WaftSE (-tax* 

3^-e*J& < <t — 3><Z>Qfe^l*. F a s 'J K(D3fe^1?fe£) &SJfc8& 
*»fiR»«Wft*««-r*. tt<D*fcII*le*5l*T\ #&£;h,feS«!Sd33fc*&lfii# 

fcjMb-rft. 

[O O 5 9] 

(3. 4. 2 S^H^JfeS&Jl^lfflfla^^t-^/W^'trV-y— ) 

£rafcttie3m<*affiiefcyttit£it&o -o<o^itefi8«ic*5t^r. hmmi 



(26) 



[0060] 
[O O 6 1 ] 



(27) 



^r-r*i:Lr^^^Hfc^^<7>5aiffl^ii. fir, -his 

CO O 6 2] 

[0 O 6 3] 
( 4 USSffl) 

CO O 6 4] 

(4. 1 ^^ba>a^5i^^^»JttBflaa)iim) 

CO O 6 5] 

X^-Cit5i$ti-fco ESiSMfel*. lUT^t>ia©Lfc: 20% 0*>Jte#lfiU?t (H 
yClono) „ 28 OiatX^EJUS^) D u Ibecco' s Modif 
ied Eagle Me d i urn (DMEM, 4500mg/L ^;U=1— X 
. *3«fctfL-^U* 5> (GIBCO) ) . O. 1 mM $ - * fr-fr-J V?-* J 



(28) 



— )V (Sigma). O. 1 mM jW87 5/BX (G I BCO) . 1 

mM e^e^ithu^ (g i bco) % fcj:t;&^ttiS36<f*i**i 

=f-* — hiUfcfcUlC. #|0. 2 5m I OESigJfc (ftjO. 2 5m I ESftift/c 
m2) £/jnx.*: 0 ME F7b<=l>^^X>^(ZigL/ct#. ESi£ife£lfctfK ~? 4 
)\,*— Mm (0.25^P>-7^^-) Lfco -CD^tfe^ rgl^bESiatfej 

*=. 

[OO 6 6] 

Torrex 140D ^Et^U X~«i^ffll, 1Oml0)ES^ 
£^#-T& 1 5m I ^zl — ^(C®jSUfcME F£. **J3. 000-4, OOOr 

Lfco Ba3*l&. *-(D*fflflS£. Bee km an T J - 6 J^-tiSibflSlCfcl^T. M 
;ST. 1. OOOrpm, 5 Afpl"?'* U V Mb Ufco ^<D^ U h <b Lfc^fflBS^ 

bESftlft^ «f^j:ES^ife(c^a)$fflfla$^!giSLfco fcive, 

m2<osgjSic/cf £ J; h L/--o 

[OO 6 7] 

Thomson^ (1 995 Proc. Natl. Acad. Sci. US 
A 9 2 : 7 8 44-7 8 4 8) 1= <fc U lE«t£*t<&<* ? L/iT^J E 

ittco O. 5mM EDTA (S i gma) £^*fr<5> 1 X14190D-PB 
S (G I BCO/BRL) <t £ t Ic^ >f —^—IIIL^^STr* 2-5 ttRIK 

h f £ - £ U . *&it<DTlJ 7+?)i, E S Sfflfl&tf) 3 P =. - £ ^ -< — <$T— ffll 

#t^2. 5m I <DSJlHbESi£*fe£^tfL. BBS* Lfc«Kt^«BSlc J: 
U &mZ*ltc 3 5 mm2|§^*miZfi/7<Da P --^^L/c c 
[0068] 



(29) 



^I^^Ls ^T7Beckman T J - 6 J^JijS'fcW^fcl^T s 1ST, 1. 
OOO r pm. ^5^fW-C<U^ MbLt- 0 -t<D E Si&i&£Rfc^ f LTfO)^ 
HS£2. 5m I 0>«rP^ESt&%(cS!SjaL. 7 -f xJUC 

[OO 6 9] 

^^fcttic^fflufete^^m^a^^tt/ctcD^y **Mba>*fflH&a>it5gte*i 
y*x^7*— -t?s* cap) <r>mmnm<r>&m mT<&4. 2Siiz8Hirr<5* 

[O O 7 O] 

±j&o>mitt&m£Qim p s c 4 3 MiaetttEiMiiu&7 h y * * x-t-etem 

IMS'dxJI' (1. 0% W.m/i*m fC. MEFlfcli, SIM^^XES* 
(D^^T->fcJ:^T/W>lfit14 (STO) &ft3£*9HS (ATCC) CDl,^ 

tifr&mm-rz>zLti~&vmwki*tzo ^o>mt^mm (mef*,u<[*sto) 

(Ml. 3xi o3 $fflflS/cm2) t^U-hl> n^7;ux>x[c/j: 
&£T?3~4BRgitm£-t*fco n>:7;u:c>X**&lcfco*c£s -f >+J-^^^7? 
«tft3MB8S£*«£i**:o ^xjUfrfciMMtfc*!**. fa)<7i^M®Lfc1 
xl4190Dulbecco # s y >M«flHb£3ffi£tMC (D-PBS) T?2 

@ y >x ufco nt h y *y * x<D«ai!&£+#ic««-e * *§*<DSr fcicsssa u 



(30) 



8&f8«& (ffc^EM Oml : O. 5%Triton-X100, 3. 5/il 
itTly=E=-^lx (NH4OH) tS&lf. D-PBS) ^fXh^i^lcMfc, 

Oi^bfO)»jBlfi«^#s x 1 4 040 D-PBS (G i 

bco-BRL;0. 1 g/LCBftlTkCa C I 2*5cfct/0. 1 g/L©Mg C I 2 
-6H 2 0^t5D-PBS) -C3la]'J V^Ltco 
[OO 7 1 ] 

(4. 2. 1 :7*— siw«T^(Dr*y-tP;u*3feEs«fflBa<7)*i5ia) 

-h^ciaKLfcJ:5(c. a>^;n>h^^v^XK«fi#Siaifia (MEF) 

zmm r*i# t-«fflflan-7 h v * x u fc«««*jni-t -e . p s c 

tz : DMEMfccfctf4. 5g/L(D^3-X, O. 1 mM 

0. 1 mM 0-*)\,±ZfhlL5 JU. fc«fctf2 0% ^ jftUflo -tlB(D 

lift u/c^ifeicfct^r . 24-28 mmzt iznmm l#a<£ 7 HRn*-a>$fflj!S£ 

J$»Ufco *ivc« 4. 3STlcge»-r^^-eAP;S14^;^Lfco 
CO 0 7 2] 

i>^i^>. *5«fctf^'J v>*«^;B®A^n^tti juMlcfc:** 
dKBsJra^&i:, f&ft&i ifc<J:tfi 7<D^r% PSC4 3ifla<DAPgttb 

[O 0 7 3] 

rt$Il/^^«< IfcW (#J0. 0 3l>Kh»>l-^h/ml) £ 



(31) 



OmOsm/k eO>mi&'emfeZl*tcR3 6 6. 4 7 * >f -^UK1±3*«fflfl& (Th 
o m s o n feefcl/M a r s h a I I , TP r i m a t o Embryonic 
Stem Col IsJ ;Curront Topics in Develo 
pmontal Biology 38: 133 — 164) l£ % MM^-^^J^M 
3 0~340m0sm/k g<DR^M^J$lfel?ia!@^^c^C^tt<OJlfflSa 
f^it^, APTZtetfft&ZCttfTFZtltzo JlDxT. PSC4 3mf&&Zfls— h 
-r^fc^XDSiSJWflaSBSf*. I. 3~2. 2x10%JI&/cm2t<fel > Ct/l^ 

[O O 7 4] 

(4. 3 m#it<D&&m&*t&is&mmo>mm<»fcfk) 

Co o 7 5] 

4. 1fifr*5J:tf4. 2fiJI^SH*ILfc^^^fflUX. 7* V-^Ufcfcfi P S C 
4 3&Jfc£ig5i£-t*-*:o ^"(OlfflB&^^l&ift^^gi^U. fO»1ml(D'J 
>KIS®^S^7k ( rpBSj ) T?^Ufc 0 ttlDMEMt&Jft^l^ fa 
0. 2mM0)ISC0APSL 4 - > ><< U ^ 'J ;U*X "7 x — h ( T4 

-MUPJ) »1mlt, *(&&fl&ICjfcanLfco 3 7°CT\ &J 1 8*|U|~» 2 

^(Dlfflfl&^-f >^tzl^<— hlfc^ CYTOFLUOR I I^U— h»J 
3 60 nmfc*^«S4 4 8 nmt^fflLt, 

CO O 7 6] 

(4. 4 ^^topsc^itJi^ffi^^H^c^x^ ij— ->y) 

COO 7 7] 



(32) 



(4. 4. 1 «tS) 

utf<04. 4. 2m^mtt&&oi^. psc4 3«aaa^4oo>m^^^T 
ic^-r^^tt^it^HT-o^^, 4. 4. 3ffiiciEtt^£-&;**'j-->y 

(c^Lfco fCT?l*4. 4. 4fiPlziB«(7>cfc5lc, te^<&i§5iH^£gjyiliJ3fc 

erf*. ^^r^cD^mt^m^m^m^tzr^tz^. s. 4. ss&izsb 

[0 0 7 8] 

T1B(D4. 4. 2. lifccfctM. 4. 2. 2 SfffClEflrT &*85iaM* 1 *5<fc 2 
^fflUt, 37 >r -*-fg (0#«T ifc cfc £T -Ci85i * 1*fc5fe*Mb<MKI8(:: 
P S C 4 3«fflflS0)ii5llcMt§«SiiSH^a)^l^Lfco "FSB 4. 4 
. 2. 3fflT|C|a«-r*lt5i^3l*. PSC4 3JifflBa^ 2 0%iit^t* 
ig^tfe'C. 1 4-1 5^fffltl^di^l^l^b^P B 1 (population 

doubling t i mo) £ £l*?«!U5£#rtLT* *HJfe<Z)Jt5£ 

^il^-t*^fcA(Z^Lfclfil?taiS (2. 5%) ^fflLfco TIB4. 4. 2. 

4S5fzsa«it-r^*i5S*^4 r*. m^itJiH^i^-r* p s c 4 3*aiis<Dj£^u:** 
-r c e cm) tfiftcDtom&m^&tztb ecm^h 

#>) (cfftH-Lfco 

CO 0 7 9] 
(4. 4. 2 imgSM*) 
(4. 4. 2. 1 ii^D 

-*aa>psc4 3$aB&£. -hfS4. i mz&nzth&yj&i&mi^T* vlto)* 



(33) 



&IM 0% 0*>fl&ffJfiliS ( TFBSJ ) ^ 1 1 * D M E M^* ^ L "C ^ § 

jsife c rMEF^j ) F&m&mmzittco 3 7°c-c. -m. mmttots; 

— 5fcttJ&£-t»\ #a^T?. 1 ^i;Uifcfcy^2 5. O O O P S C 4 3 *fflfl&£*-<D$ffl 

[0080] 
(4. 4; 2. 2&m$kftZ) 
2f|0)-|&<DPSC43». 4. 1fflS(C|e«(D^^fflt^T. STO$ 
f:l*ME F«BSa<DlSfflfla^V hU ^^X-t-eitm^itfco STOffcliME FSfflflS 
Jf^h'J lUTlC^^^lcLriaSSiL^o STO$f:liMEFi^ 

(MKX^M^L. ^x^u£. * jk>^AfcJ:i;7 Wi/^A^t^ 1 m I 0) 
PBS-C3i^tfco #a*"C. ^(D^UHC^O. 5m I 0)ESt£i&&1mz. 
. fUt^^U-K^ ±IB0<fc 9 13 P S C 4 3«lfia^^l/- ht^^t* 3 7 

[OO 8 1 ] 

(4. 4. 2. 3 ig$g£H*3) 
3fKD-^(0PSC4 3^$, 4. ^m^^tiL'*Z><£o\^. Jl|B<DSTO 
*fflfl&(0*fflll&*1^ h'J«^x±t% fcf£LIBIK$ttfc2 0% O v^frifam (FB 
S) IC^T2. 5%(DFBS^ffllt, itJISltfco *-<D$fflHS£ ^U— h U 
t^^2 4M^J6^L, ^LT«^(DiimH^^^^«fi*^«fe 



(34) 



[0 0 8 2] 
(4. 4. 2. 4 Jt5iH^4) 

4fl(0-iffl(0PSC4 3ifflBa$, i^<o^O)*«i:*»»*«fflLria**-tt 

[O O 8 3] 

(4. 4. 3 — — 

<D7t)^—b&mz.. *<DM<£mm : &. 2 Om I v»J ^iCflfcyffrl+fcO. 2/i 
mT^Pf-fX^ (A c r o d i s c) 7 W JU* — LT *>i&-r £ CI t IC J: 

'AMZtttz^mitom: (ed 50 ) (t-^t5*», «is$tL/cifflflaa>^a<D5 o%ic« 
m*imu&im&*>tze>-? #fi) a>5»-cfeo^o ^Ba$tv^ED5 0(7)isa>«ts 

R &. D System, Inc. .Minneapolis. MN. <D19 
97 Cytokine Source Book C t ^ < RT^"Cfe'5o 

[0084] 

SiKUfc^U— h(D^*2 4^x;UA^ESJg*fe£qft3IRfc^L. 1. 
5m I <OJiSB<D^^*t^iimH^^^^^J$%^^iJUICjtin^fcc PBSfc 
<fctf0. 1% BSA^^-T^ES^16^f>3ISLfc^?Sj«^ 6 OO^x;U 

[O O 8 5] 

C4 attte^lgm^ffiitr^tOt^^Lfeo 2 0%^tj^< Tj ,u^g^X^T 



(35) 



[O O 8 6] 
[0 O 8 7] 

EGF, FGF, — TNF. L I F, GRO, NGF % -<> 

*>j.U PDGF, C-C^*^f>775'J- £ l^iBUH^F-**! 

D-ECGF, ft-PD-ECGF, TPO, jfi-TPO, HGF, trt — H G F 
„ CTLA"4/Fc+>7, HCC-1, 1-309. IP-10, M I G. 
SLPI, ta-S L P I . Strom CDF-1j3, EPO s E PORHSteU 
-tz^— . ta-EPO, F I t -1/Fc^780 % F I t -3 l )J5> K> St 
-F I t - 3 M#>h\ GCSF, tt-GCSF, GMCSF, ffi-GMCS F 
% I FN-r. St- I FN - MCS F, fil-MCS F. SCF, 

ta-SCF, EN A- 7 8 £» <£ Iftfi— E N A — 7 8 <0<fc 3 U — — > 

^£*tfc 0 ^tit^LT2 0%cfcy ^< APjS140)a^ii*n*itf-%K^. * 

[O O 8 8] 

[3*2] 



(36) 



-TOF-P3 (0,6 ug/ral) 
CNTF (15.0 ng/ml) + «I5$^CNTP 
(2.0 ng/ml) 
-VEGF (0.16 ng/ml) 
MCP-1 (100.0 ng/mJ) 
IL- la (35.0 pg/ml) 
Flt-3 '^K(2.0og/ml) 
-BDNF (30.0 pg/ml) 
IL-ll (1.2 ng/ml) 
LIF (1.0 ng/ml) 
IL-6 (4.0 ngAnl) + *?5$f* IL-6 
Mr* - *? — (45.0 ng/ml) 
BFGF (1.25 ng/ml) 
PDGF ^*&mfrA-A(15.0ji«/ml) 

yV 

[O O 8 9] 

[S3] 

PDGF (15.0 ng/ml) 
PDGFub (15.0 ng/ml) 
HB-EQF (25.0 ng/ml) 
TGF-pl (300.0 pg/ml) 
Afti*'/ > (BctacelhilinXU ng/ml) 
TOF-P (250.0 pg/ml) 
TOF-p2 (1.0 ng/ml) 
^k-CNTF (120.0 u^g/ml) 



trt -PDGFbb (2D u.g/ml) 
JA/ -TGF-05 (100.0 ng/ml) 

^rt/ -TGF-0 (20.0 ng/ml) 
11-17(30.0 ng/ml) 
IL-lp(50.0 pg/ml) 
Jfc -IL* (20.0 ng/ml) 
f *, -TNF-0 (400.0 ng/ml) 

IL-6 (4.0 ng/ml) 
f -HB-EGF(12,0Ug/ml) 
TOF-P LAP (200.0 ng/ml) 

FOF-4 (730.0 pg/ml) 
7fii-X3y>(ia0|ig/mI) 



FDGFaa (25 ng/ml) 
PDGFbb (15.0 ng/ml) 
TGF-a (2,0 ng/ml) 
EGF (2.0 ng/ml) 
TGF-al.2 (400.0 pg/ml) 
TNF-a (250.0 pg/ml) 
TOF-P3 (150.0 pg/ml) 
RANTES (1.0 fig/ml) 



(4. 4. 4 5t^0)fctf><DX? U— — >^) 
[0090] 



(37) 



[O 0 9 1 ] 

. 2Bgfc£tMBSlzm*fe£3S&Ltco 3*1^ *<7>*ffll!S£ * 61= 2 BfBjifJg 
CO 0 9 2] 

(4. 4. 5 ftmstomo>tcib<D** 

[O O 9 3] 

(4. 5 m^mm^m^mm(ov>f-^-$m^T^<Dmm<r>mm^ 

-tSB^ffi^ Lfc PSC43SSBM, SIR Lfe«M*1Ma>Sl£ LfcThy^ 

^x^U^U— hCD-^xJUlC* P S C 4 3 W$ ^l/- h Lfc : □ 7-^> I I. 
n^— >r>I I I. 37-y>IV, a^— <7*>V. SS£*£*Lfc*fflf&n^ h 'J v 
*X (^ffiS^tlfct hfl&MOV h'J'^Xttai^ S I G M A <fe y rfTJiR) , 
^7^ ^fP^^^>. ^S— ^ P S — VT^^EP^) % f-*^ i>>. ^ 



(38) 



can) . e^J*X hP>7t?X7K>^>. ehD^^f>$fclt f3'J> 
(d e c o r i n) o Lfc^SCD 1 (mifi^fcf*^ < 3f 

ft*o)tent$±tfm<*'&t>i*:&mm \~x<D*&it<DVtm^&2> p s c 4 3 jmbbscd 

iCckyiffl^L. fLTS TO«BBaJi(D^8S^i;Ufcfclt^PSC4 3$fflflSa>ii5i 
[0 0 9 4] 

'J-^>y<D^^, Ul"F(D^4fCia«-r^ 0 *ffla<kJ£$fcL-Cfc!2 0%<fc 
[O 0 9 5] 

[^4] 



(39) 





333 


-7 5 — IT /IO fl UftAemft 




>\/^v*fe*t*Si (3.0 Ug/cm 2 ) 


206 


fc^fv (05%) 


180 


7i So V (5.0 jig/cm 1 ) 


146 


(laoiigfcm*) 


128 




128 




126 




126 


t\»tyf-> (SaOng/cm*) 


126 


7^ '/> (Dccorin)( 10.0 jig/cm 2 ) 


125 



(4. 6 ^^b<DPSC<Oft^$iay>^ii5i^) 

o 

[O O 9 6] 

T?) $^b-hU: 9 DMEM, £fc>tffZ4. 5g/L^I/3-^ % O. 1 mM 
I^l7^^i, O. 1 mM — te&TSZ 0% ^ 

*<D«IS£ti#Lf::o CfDflMtf::* g/m I 1 g/m I 

ivr*t*«>tt-t^y— ;U&ta(*£*$;feLfco -e<Dtt«:!*. Zhoe*>. 199 
1 J. Nutr. Biochem. 2:122 — 131 *><fct*Z h o e 1 
9 9 1 J . I mm u n o I . Methods 138:211-223 (ZlEffc 

at- u^y -;bKgt(**^*JtciM**ftT? p s c 4 3 mm&mmmtz 



(40) 



[O O 9 7] 

g/m I tTfclil O// g/m I l^r^<Z>la--U^y^UKtt»:^^AnLfelS^ 
[0 0 9 8] 

(4. 7 SSfI&3fePSClcfclt£^rCiy 9 — if»14<D;l!5£) 
[O 0 9 9] 

ISI«^$fflfl&. fc£tf2 9 3$fflfl&£>$fflJ&tetii;££. K i mb (Science 2 
6 6:20 1 1 1 994) l:<fe V&n£frZ&m?£&M&f&&;<D&.&iZj: tJS3 

IB C H A P S M««J«$ftffl L T M Lfco MEF, *HbLfcSBB&. *^b0) 
ES|fflfla<Dttai«a^. ^-Jt^tU CHAPSi§ilSf^1^ ifcfcyiO, OO 
0*fflH&, CHAPSiSM«i8[1// Ifcfcij20, OOOi^ ^{/CHAP 
SiSffPlgSb-fcl ju I fcfciJtti. OOO^fflBa<Z)»jti?alSiLfco **HSifcJ:tfT-o 
J* 9— if-PStt293«fflBS <t*V ->*JkXTfMniiftLfct: hRIi^) tf> 
4Attl1ft«* CHPAS^|g[fi$1mlfefcyi ( 0 OOlfflJtelCfc^^IjaS&L 
fco »»Lfc«BflS*. 4°C. 1 2. 0 00 gT?3 0^5S^SIL. *LT*fflflS 

ttttitt (-taw «**Lfco 

[0100] 

•MMttWcStt-T *x n y 9— If SttC* Wpc r £<<-xic ufc tra 

P7-;t^$ftfflLt^Lfc. fc*L*:i**Gl^9-f V— (RP, 5' -GC 
GCGG (CTTACC) 3 CTAACC-3' ) *5<fctf. 32 P X > K^JU L 
tzmJjfay^*-*— (TS. 5' — AATCCGTCGAGCAGAGTT-3 



(41) 



4 8 I (0}B^^9t^t>-^tz : 2 OmM T r i s-HC I 
(pH 8. 3) . 1. 5mM MgC I 2* 63mM KCL O. 05% 
Twoon 20. 1 mM EGTA. O. 1 mg/m I 0*>JfiljS7^^5 > ( 
B S A „ fraction V:Boehringer Mannhei m«fc M 
0IA) . 2//g/ml TS, 2mg/ml RP, -frtl^HX 5 O /i M<Z> d A T 
P. dCTP. dTTP, dGTP % *5<fctfO. 0 4iz«>h/// I <D T a q ?K 
— *fo PCR*t*I£2 7-tr-f ^JUfrLV ^^CO-^-f *VU*^Jg9 4°CTi 3 
O^l. 6 0 0 Cr3 0m 2°C^3 0^Oii^a>^ll^?T?^■oTl^^ 

y_ £{£JflLT*(&j&1&£Wt&4bLfco &*<D*fflJI&fflai&f::*tUO. 2a 
K0RN a s o^^-r^^tflKDSS^t^/cliiSL. ttflrLfco PCRjg^ 

2 9 3lHI&<D^#|R*£©$,y^ Sfflfftttffl 

m*. z^'^&mm^tt^TJEmitztiTi^tz* *>'<&eo>&&\^ bsa 
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